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Abstract 
Cognitive processes in Chinese reading comprehension were studied by using a single-
character display technique in Experiment 1，a multiple-character display technique in 
Experiment 2, and an eye-monitoring technique in Experiment 3. Participants were 
required to read eight passages (four expository passages and four narrative passages) 
and then answer three corresponding multiple-choice questions after each passage. 
Reading time for each character was recorded. By analyzing results from the three 
techniques, it was found that character-level cues, text boundaries and contextual 
information play important roles in Chinese reading comprehension. Results also 
demonstrated that different techniques were sensitive to different levels of information 
processing in reading Chinese. Characteristics of eye movement patterns in Chinese 
reading comprehension were also discussed. 
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Introduction 
A psychological study of reading comprehension in Chinese using 
the moving window and eye-monitoring techniques 
The Chinese language has a number of unique orthographic and linguistic features, 
such as the fact that Chinese characters vary in numbers of strokes and manner of 
construction. Chinese script is constructed on the logographic principle that characters 
basically represent morphemes (i.e., basic units of meaning). These unique features 
contribute to the specific processing and reading strategies in Chinese. For example, 
Chinese readers rely heavily on context to extract meaning from characters (Chen, 
1996). 
In the past twenty years, much research has been conducted to investigate 
important features of the Chinese language and the cognitive processes involved in 
Chinese reading comprehension (Chen, 1984, 1986，1992; Hoosain，1991; Tang, 1988). 
Different techniques have been adopted in this line of research. The moving window 
technique (Chen, 1992; Tang, Au Yeung & Chen，1997) and the eye-monitoring 
technique (Inhoff & Liu, 1998; Inhoff, Liu & Tang, in press; Yang & McConkie，in 
press) are two of them. 
In this paper, I will first introduce some major features of the Chinese language and 
strategies underlying its cognitive processes during reading comprehension. Then I 
will focus on some past findings about using the moving window technique and the eye-
monitoring technique in reading comprehension research. Characteristics of eye 
movement patterns in reading comprehension will then be discussed. This will be 
followed by a detailed description of three experiments that were designed to study 
cognitive processes in Chinese reading comprehension by using a moving window 
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technique and an eye-monitoring technique. 
Major features of the Chinese language and processes in Chinese reading 
comprehension 
Orthographically, each Chinese character is made up of strokes and radicals (e.g. 
“明”，meaning “understanding” has 8 strokes and is formed by two other components, 
“日 ” and “月” each of which can also stand alone as another character). Every Chinese 
character occupies approximately the same amount of space which is different from 
English words that vary in length and shape from word to word. Moreover, the word 
boundaries in Chinese are ambiguous. Most Chinese words contain two characters 
(Zhou & Marslen-Wilson，1994). Single characters or the combination of three or four 
characters are also common in Chinese (Hoosain, 1991). Yet word boundaries are 
clearly marked by spaces in English. Thus, the physical layout of the Chinese script 
provides limited visual-spatial cues to its readers (Chen, 1996)，compared with the 
alphabetic writing system (e.g., English); (Inhoff, et al., in press). 
Owing to the fact that Chinese characters are made up of strokes and components 
in constant, square-shaped areas, the density and the construction complexity of the 
characters are relatively high (Chen, 1996). Different characters vary in number of 
strokes (e.g. ‘‘大”，meaning “ big”, is made up of three strokes; "g|", meaning "goose'\ 
is made up of 18 strokes) and in the manner of construction (“柑”，meaning “tangerine”, 
is formed by combining two components “木” and “甘” horizontally, but “某”，meaning 
“unspecified^,, is constructed by combining the two identical components vertically) 
(Chen, 1992). The variation of number of strokes and manner of construction in 
characters do affect our word encoding and identification processes because the more 
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complex characters are, the more difficult they are to perceive (Huang, Wang & Liou, 
1991; Yeh & Liu，1972). Thus, complexity of characters plays an important role in 
Chinese reading comprehension. 
Semantically, Chinese is a language that is highly context-dependent (Chen, 1996). 
Nearly all Chinese characters can be used alone as words and each character can also be 
paired up with other characters to form other meaningful words. For instance, “包” is 
a word which means "wrap'\ Nevertheless, “包” can also join with other characters to 
form different meaningful words such as “麵包”，meaning “bread’, “書包”，meaning 
“school-bag”, and “包裝”，meaning “pack^, and so on. Thus, context is undoubtedly 
an important factor in Chinese reading comprehension on which readers rely heavily to 
extract the appropriate meaning of each character within a sentence or an entire text. 
Summarizing the above points of views, we can get some insight about cognitive 
processing in Chinese reading comprehension. In the first place, as the size of a 
Chinese word is hardly constant due to its fuzzy word boundaries, Chinese characters, 
not words, are the basic perceptual units in language comprehension (Chen, 1996). 
Chen (1984, 1986) used a component detection task and demonstrated a character 
inferiority effect in Chinese reading comprehension. Participants were asked to read a 
Chinese text and detect a target component in Chinese characters. Results showed that 
more detection errors were found when a target component was embedded with in 
correctly constructed characters than in misconstmcted characters. In addition, Chen 
(1987) used a character detection task and demonstrated a word superiority effect in 
which participants' detection of characters was facilitated by familiar word contexts. 
The character inferiority effect and the word superiority effect shown in Chinese reading 
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comprehension reflect the fact that Chinese words are not likely to serve as important 
encoding units (Chen, 1996). Rather, they are the linguistic units in reading 
comprehension (Chen, 1996), so Chen (1992) and Chen and Au Yeung (1993) found 
that character reading time increased in words of new concepts. Thus, Chinese readers 
rely less on word-level perceptual cues, such as word length and word spacing for 
processing. Instead, character-level cues, such as character complexity and character 
frequency are more important for them (Inhoff et al., in press). 
Second, Chinese readers usually adopt a context-dependent strategy in reading 
comprehension (Chen, 1992). They tend to depend on context to extract meaning from 
the perceptual units in comprehension. Most Chinese characters are formed by two 
components, a signiflc, which gives clues as to its pronunciation and a radical, which 
gives information to its meaning. For example, in the character “®,,/nW，“馬”/may^ 
is the signific, which indicates its syllable pronunciation. “虫”，meaning “insecf, is the 
radical, which hints at the semantic domain of the character. Because each individual 
character has its radical component which carries its meaning and as mentioned, each 
Chinese character can often be associated with several different meanings, context is 
crucial in determining the meaning of the characters. Hence, Chinese readers depend 
very much on the context in reading. Because Chinese readers depend so much on the 
contextual information, different types of materials they read should affect their 
cognitive processes and reading patterns. In general, expository passages have a lot of 
technical terms and are more difficult to comprehend than narrative passages (Kameenui 
& Camine，1982). Therefore, cognitive processes and reading patterns in reading 
expository passages should be different from those in reading narrative passages. As 
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supported by Peng, Orchard and Stem (1983) and Rayner and Pollatsek (1989)，readers 
did not skip many words in reading when the text was difficult. Thus, in the present 
study, expository passages and narrative passages were given to the participants to read 
in order to study how contextual information affects readers' cognitive processes and 
reading patterns. 
Another feature of the cognitive processes involved in Chinese reading 
comprehension is that Chinese readers tend to pause at the end of a clause and at the end 
of a line. Chen's study (1992) indicated that readers' mean character reading times 
increased with an increase in the number of new concepts in a sentence and at the ends 
of clauses and lines. During reading comprehension, readers come across different 
kinds of ambiguity and different new idea units. Based on the context, they try to 
resolve ambiguities and integrate different idea units with the context at the end of a 
clause and at the end of a line. 
From the above analysis, it is also obvious that reading comprehension is an 
interactive process. During reading comprehension, readers utilize information from 
different levels (character, word, sentence, and text levels) to form a complete cognitive 
representation of the whole text (Danks & Glucksberg，1980; Perfetti, 1985). 
Because variables at different levels of text influence readers' cognitive load，we 
should study cognitive processes in reading comprehension at different levels. There 
is much past research which has studied factors underlying cognitive processes in 
reading comprehension by analyzing variables at different levels with character reading 
time. For example, Chen (1992) used a multiple regression technique to analyze 
variables at the character level, word level, sentence level, and text level, such as the 
complexity and frequency of the character/word, end of a clause and end of a screen, 
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with character reading time in Chinese reading comprehension. It was found that 
information from different levels of text, like character complexity at the character level, 
new argument noun at the word level, and clause boundaries at the sentence level, had 
great impact on character reading time. 
Just and Carpenter (1980) also analyzed variables，such as word length and novel 
word frequency at the word level, end of a sentence at the sentence level, and end of a 
paragraph at the text level, with word reading time in English reading comprehension, 
and they showed that during reading comprehension, readers went through stages of 
word encoding at the word level, interclause integration at the sentence level, and 
paragraph wrap-up at the text level. 
It is clear that during reading comprehension, information at all levels are used and 
integrated together to extract overall meaning. Thus, we should study cognitive 
processes at different levels of text which can give us important information on readers' 
reading patterns. 
The present study investigated Chinese reading comprehension at the character 
level, word level, sentence level, and text level. The present study aimed at obtaining 
information about factors underlying cognitive processes in Chinese reading 
comprehension; therefore, it is based on the features of the Chinese language and 
variables in reading comprehension that are characteristics of Chinese language 
processing. Hence, first of all, because characters are the basic perceptual units in the 
Chinese language (Chen, 1992), variables at the character level (character complexity 
and character frequency) were included in the present analysis. These variables reflect 
the role of the character-level cues in the Chinese processing. Second, in order to 
compare the roles of the character-level cues and the word-level cues in Chinese reading 
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comprehension, variables at the word level (word length and word frequency) were also 
analyzed. Moreover, as mentioned, words are the linguistic units in the processing of 
Chinese text (Chen, 1996), so variables of the new argument noun i.e., whether the noun 
appeared for the first time in the passage; and if so, it would be regarded as a new 
argument noun because it was a new concept to the readers (see Haberlandt，Graesser, 
Schneider & Kiely，1986)，and the number of new argument nouns in a sentence were 
also taken into account. In addition, Haberlandt and Graesser (1989) and Chen (1992) 
found that syntactic boundaries were important in language processing. Therefore, text 
boundaries (including beginning of a clause and end of a clause at the sentence level as 
well as beginning of a line, end of a line, beginning of a paragraph and end of a 
paragraph at the text level) were analyzed in the present study in order to investigate the 
role of syntactic boundaries in processing the Chinese language. Finally, because the 
present study aimed at investigating Chinese readers' cognitive processes, especially, in 
reading of Chinese passages, sentence position (i.e. position of a sentence in the passage) 
and passage type were also considered. Sentence position helps to indicate which part 
of the passage readers allocate more attention and time whereas passage type helps to 
reflect how contextual information affects readers' cognitive processes in Chinese 
reading comprehension. 
Based on the above analysis, it is predicted that character-level cues, physical 
boundaries in a text, and a passage's context should determine cognitive processes and 
reading patterns in Chinese reading comprehension. 
Different paradigms in Chinese reading comprehension 
- ^ w. 
12 
Paradigms in comprehension 
Paradigms for studying reading comprehension should closely resemble normal 
reading conditions; otherwise, they cannot reflect the characteristics of our normal 
reading patterns. In the first place, they should be under readers' control as our reading 
processes are under our control. Second, they must reveal moment-to-moment 
cognitive processes of the readers, because when we are reading, we are processing 
ideas and the overall meaning in the text continuously. The moving window technique 
and the eye-monitoring technique are subject-paced techniques, and they can reveal 
moment-to-moment cognitive processes of the readers (Chen, 1992). They measure 
the reading time of each character by which reading patterns and cognitive processes of 
the readers can be inferred. 
Although the moving window technique and eye-monitoring technique have 
similar measurement indices, they still have their own characteristics. Such 
characteristics should make the two paradigms sensitive to different levels of 
information in text. In the present study, both the moving window technique and the 
eye-monitoring technique were used, on the one hand, to obtain convergent conclusions 
on cognitive processes in Chinese reading comprehension; on the other hand, to find out 
the kinds of information each of the techniques should be sensitive to and their effects 
on character reading time. 
A) Moving window technique - Single-character display condition 
In the single-character display condition, only one character was visible on the 
screen at a time. The display was initially filled with line segments replacing the 
nonspace characters of the entire passage to be presented. Participants controlled their 
reading by either pressing a button on the keyboard or moving a mouse horizontally 
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from left to right on a mouse pad. When the participants pressed the response button 
or moved the pointer into the area under a certain line segment, a character 
corresponding to that position was displayed above that line segment. When the 
readers pressed the button or moved the pointer to request another character, the 
previous character disappeared and was replaced by dashes. The single-character 
display condition gave readers a clear visual display because only one character was 
displayed on the computer screen at a time and thus, only foveal information of the 
fixated character was provided to the readers. 
Just, Carpenter, and Woolley (1982) used a button-pressing, moving window, 
single-word display technique in English reading comprehension and found that word 
reading time increased when the fixated word was long, low in frequency, and novel. 
Whereas in Chinese reading comprehension, Chen (1992) used a mouse-controlled, 
moving window, single-character display technique and indicated that character reading 
time increased when the fixated character was complex and when it was a new concept 
in the sentence. Results ofboth studies demonstrated that character/word reading time 
was strongly affected by the features of the fixated character/word. As mentioned, the 
moving window single-character display technique only provides foveal information 
about the fixated character to the readers. This technique should only reflect the 
effects of foveal information derived from the fixated character on character reading 
time without being sensitive to other information. Moreover, because there is no other 
information, such as parafoveal information that, readers can obtain in normal reading, 
mean character reading time in this condition should be high. Readers move the 
mouse or press the button slowly in order to guarantee that they can read every 
character. 
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B) Moving window technique - Multiple-character display condition 
In contrast to the single-character display condition, in a multiple-character display 
condition, several characters can be seen at a time. When the pointer is moved under a 
certain line segment, in addition to the character corresponding to that line segment, the 
characters before and/or after that character can also be viewed. In this way, readers 
can view both the fixated character and the next characters simultaneously. Therefore, 
this technique should be more sensitive in the sense that it reflects the effects ofboth 
foveal and parafoveal information of the fixated character on readers' reading patterns, 
particularly on how parafoveal information affects readers' cognitive processes. 
Tang (1996) asked the participants to read sentences under a "C+2" condition (a 
fixated character and two degraded characters to the right of the fixated character are 
displayed) and a single-character display condition (“C，，condition). He found that 
with parafoveal information in the "C+2" condition, variables of"stroke number" and 
"character frequency" were not significant for character reading time. Yet in the ‘‘C, 
condition, these two variables were significant. In the "C+2" condition, readers could 
view the features of the characters in a parafoveal area, so they did not need to spend too 
much time on the fixated character to process its stroke numbers and frequency. Thus, 
parafoveal information did affect readers' cognitive processes in reading. 
Past research has also indicated that obtaining information from to-be-fixated 
characters/words could facilitate word recognition during the following fixation (Inhoff, 
1989). If no parafoveal information was provided and only the word being fixated was 
shown, reading rate declined by more than 33% (Rayner, Well, Pollatsek, & Bertera， 
1982). In addition, studies have demonstrated that a small window size caused 
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disruption in reading processes and increased average fixation duration (Inhoff & Liu, 
1998; Rayner & Pollatsek, 1989). Hence, it is reasonable that mean character reading 
time in the multiple-character display condition, when compared with that in the single-
character display condition, should be shorter. 
Tang (1996) indicated that the "C+2" condition was the best condition to display 
sentences in Chinese reading comprehension, when compared with the "C" condition 
(only the fixated character is displayed); the "C+1" condition (a fixated character and 
one degraded character to the right of the fixated character are displayed); the “C+3，， 
condition (a fixated character and three degraded characters to the right of the fixated 
character are displayed) and the “l+C+3，，condition (a fixated character, one degraded 
character to the left of the fixated character and three degraded characters to the right of 
the fixated character are displayed) because the "C+2" condition most closely resembled 
a reader's functional visual field, which extends from a fixated character to two 
characters to its right. Therefore, the "C+2" condition was used in the present study. 
0 Eye-monitoring technique 
When we read, our eyes do not sweep continuously across the text. Rather, they 
stay on the characters/words and rest for periods. These periods when the eyes are 
close to immobile are called fixations. Between the fixations are periods where the eye 
is moving rapidly. These spatially ordered eye movements are called saccades. Most 
of the time, saccades move forward but sometimes, they move backward. The 
backward saccades are called regressions. Regression means that the readers go back 
to previous words or sentences to clarify some unclear points or to integrate several 
ideas together (Rayner & Pollatsek, 1989). Sometimes, readers read sentences by 
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jumping from one character/word to another character/word without fixating on the 
characters/words in between. This is called skipping. 
To index the processing time for a character/word, we can measure the total 
reading time on the character/word. This measure takes all the fixations on the 
character/word into account, including first fixations, refixations {refixations means 
readers refixate on the same character/word before their eyes move on) and later 
fixations (later fixations means after readers' eyes move out of the fixated 
character/word, they go back to fixate on it) on the character/word. In addition, we can 
also measure the first fixation duration, that is the duration of the first fixation on a 
particular character/word. The other possible measure is gaze duration which refers to 
a single fixation or group of consecutive fixations on the character/word of text. It is 
the total amount of time spent on a character/word before the eyes move on. It only 
takes the first fixations and refixations into account. The eye-monitoring technique is 
designed to measure these characteristics of eye movement patterns. 
In contrast to the moving window technique, an entire passage can be displayed in 
the eye-monitoring technique, and readers do not need to operate a tool (moving mouse 
horizontally) while reading for comprehension. In this technique, presentation of each 
passage begins with a dot indicating where to start. Participants first fixate on the dot 
and press a response button, then the entire passage appears. After reading it， 
participants press the button again and the passage disappears. Each fixation duration 
of the participants in reading was recorded. 
Many studies investigating cognitive processes in reading comprehension have 
recorded the eye movement patterns of the readers. Just and Carpenter (1980) and 
Magliano, Graesser, Eymard, Haberlandt & Gholson (1993) recorded the participants' 
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eye movements and gaze durations during reading. It was found that readers depended 
very much on word length and word frequency during the reading of English text. 
Inhoff and Liu (1998) and Yang and McConkie (in press) also investigated readers' eye 
movements during the reading of Chinese sentences. Results indicated that character 
complexity and frequency as well as word length affected readers' skipping rate and 
likelihood of refixating on words. 
The eye-monitoring technique is more natural and closely resembles a normal 
reading condition. It allows us to re-read words and skip words during reading 
comprehension. Regression and word skipping are two common and important 
features in a normal reading situation. Readers sometimes re-read words because they 
have difficulty reading the previous words or sentences, so，they go back to resolve the 
syntactic ambiguity (Frazier & Rayner, 1982). Readers sometimes skip words because 
they are less complex (Inhoff & Liu, 1998;Yang & McConkie，in press) or relatively 
short (Inhoff & Liu，1998). The eye-monitoring technique also provides information 
of readers' saccade size (Yang & McConkie, in press) and refixation percentage (Inhoff 
& Liu，1998) which would not be provided by the moving window technique. Hence, 
the eye-monitoring technique enables the study of ongoing reading processes without at 
the same time greatly interfering with conventional reading behavior. 
Because, in the eye-monitoring technique, an entire passage is shown on the screen 
and it allows readers to skip words and to re-read words, this technique, as compared to 
the moving window technique, should be sensitive to a broader range of information, 
including foveal information, parafoveal information and information of eye movement 
patterns. Thus, the eye-monitoring technique should more closely reflect our cognitive 
processes and reading patterns in Chinese reading comprehension. 
- ^ w. 
18 
Paradigms in comprehension 
In addition, mean character reading time in the eye-monitoring technique should be 
shorter than in the moving window technique. This is because in the eye-monitoring 
technique, readers read an entire passage on the computer screen. However, in the 
moving window technique (both the single-character display condition and multiple-
character display condition), only limited numbers of characters can be viewed by the 
readers at a time, and the technique does not allow readers to skip words during reading. 
Thus, readers' reading pace would be relatively slowed down. 
From the above analysis, the single-character display technique, multiple-character 
display technique, and the eye-monitoring technique have their own characteristics and 
should be sensitive to different kinds of information in text. Therefore, when we study 
cognitive processes in reading comprehension under these three techniques, we should 
have convergent conclusions on cognitive processes and reading patterns in Chinese 
reading comprehension. 
Characteristics of eye movement and cognitive processes in reading comprehension 
Characteristics of eye movement patterns are important for us to infer the on-line 
cognitive processes in reading comprehension. For example, refixation implies that 
the readers are processing complex or low-frequency words (Yang & McConkie，in 
press) whereas regressive eye movements imply that the readers are resolving syntactic 
ambiguity (Frazier & Rayner，1982). 
Much research has been done on the characteristics of eye movement patterns by 
employing English text (Just & Carpenter，1980; Rayner & Pollatsek，1989; Sun, Morita 
& Stark, 1985). For example, Rayner and Pollatsek (1989) and Rayner (1995) found 
that English readers had a large and asymmetric perceptual span. Their effective range 
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of vision extended up to 15 character spaces to the right of fixation and 4 characters to 
its left. 
Just and Carpenter (1980) and Sun et al. (1985) indicated that the average fixation 
duration of an English reader during reading comprehension was about 250msec and 
their average gaze duration was 239msec (Just & Carpenter，1980; Just et al., 1982). 
During reading, word length, word frequency and word type are the main determinants 
of their skipping rate and skipping patterns (Just & Carpenter，1987; Rayner & Pollatsek， 
1989). 
English readers' saccade size is about 1.8 words (Sun et al., 1985), and 15%-20% 
of their saccades are regressions (Rayner & Pollatsek，1989). Their large right-side 
perceptual span provides them clear and distinct parafoveal word length and word 
spacing cues, so they have large saccade size. 
In contrast, information about the characteristics of eye movement patterns in 
Chinese reading is very limited. All of the past research has been conducted on the 
reading of Chinese words and sentences by examining the eye movement pattems 
(Inhoff & Liu，1997; Yang & McConkie，in press). No previous study was 
investigated readers' eye movement pattems during the reading of a Chinese passage. 
Therefore, we have a certain amount of information about Chinese readers' eye 
movement pattems at the character level and word level. For example, word frequency 
and character complexity increase one's gaze duration and affect one's skipping rate 
(Yang & McConkie，in press); word length determines one's saccade size (Inhoff & Liu， 
1998). Nevertheless, we have limited information at the sentence level and text level, 
such as Chinese readers' fixation durations at the end of a clause and at the end of a 
paragraph. Therefore, passages should be used for studying eye movement pattems so 
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that we can have more information about cognitive processes in Chinese reading 
comprehension at different levels of text processing. 
Information about Chinese readers' characteristics of eye movements is not only 
limited but, some findings are even inconsistent. For example, Peng et al. (1983) 
indicated that Chinese readers' average fixation duration was 170msec but Sun et al. 
(1985) found that it was 260msec. Moreover，Inhoff et al. (in press) showed that 
regressive saccades were about 4% while Sun et al. (1985) and Yang and McConkie (in 
press) found that they were 20% and 18.4% respectively. Therefore, in order to draw a 
more comprehensive picture of the cognitive processes during Chinese reading 
comprehension, it is important to conduct experiments which examine eye movement 
patterns of Chinese readers. 
Research questions of the present study 
Although much research has been conducted to study cognitive processes in 
Chinese reading comprehension, earlier studies have employed either the moving 
window technique (Chen, 1992) or the eye-monitoring technique (Inhoff & Liu，1997; 
Inhoff et al.，in press; Yang & McConkie，in press). No previous study investigated 
this area by adopting both techniques to compare their sensitivities to different levels of 
information in Chinese reading comprehension. Therefore, we do not know it the 
results of previous studies were due to the features of the Chinese language, the 
different techniques employed in those studies or the different test materials used in the 
studies. However, this kind of comparison of different techniques has been done in 
English reading comprehension (Just et aL, 1982; Maligano et al.，1993)，so researchers 
have convergent conclusions about cognitive processes and reading patterns of English 
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readers. 
Thus, in the present study, a single-character display technique, a multiple-
character display technique, and an eye-monitoring technique were employed. 
Moreover, a constant set of test materials were used in the three techniques. 
Theoretically, by analyzing the results from the three techniques, I aimed at obtaining 
convergent conclusions about cognitive processes in Chinese reading comprehension 
and finding out which variables at the character level, word level, sentence level, and 
text level were influential in Chinese reading comprehension. It is predicted that 
character-level cues, physical boundaries in text, and a passage's context should be 
important in Chinese reading comprehension. 
Methodologically, by comparing the single-character display technique, the 
multiple-character display technique and the eye-monitoring technique, I aimed at 
finding out the kinds of information to which each of the techniques is sensitive and 
how different techniques affect the cognitive processes and reading patterns in reading 
comprehension. Based on the rationale described above, the single-character display 
technique should be sensitive to the effect of foveal information of the fixated character; 
the multiple-character display technique should be sensitive to the effects ofboth foveal 
and parafoveal information of the fixated character; and the eye-monitoring technique 
should be sensitive to the effects of foveal information, parafoveal information and 
information about eye movement patterns. And it is predicted that mean character 
reading time under the multiple-character display technique should be shorter than in the 
single-character display technique because parafoveal information is provided in the 
multiple-character display technique. However, mean character reading time in the 
eye-monitoring technique should be the shortest as readers could read an entire passage 
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on the screen and during reading, they could skip words. 
Another purpose of the present study is to obtain some clear and detailed 
information about Chinese readers' eye movement characteristics which should help to 
draw a more comprehensive picture of cognitive processes during Chinese reading 
comprehension. 
Research design of the present study 
Passages were given to participants to read under a moving window single-
character display technique ( “C” Condition) in Experiment 1 ； a moving window 
multiple-character display technique ("C+2" Condition) in Experiment 2; and an eye-
monitoring technique in Experiment 3. Their reading time for each character was 
measured. 
Multiple regression analysis was used to establish the prediction of character 
reading time as a function of different characters' properties. The properties of 
characters were coded along four different levels, character level, word level, sentence 
level, and text layout level (see Chen, 1992). The character-level variables include the 
complexity of character, which was expressed in numbers of strokes; its occurrence 
frequency (Hong Kong Education Department, 1986); and the complexity and 
frequency of the previous character. The word-level variables included word length 
which was expressed in number of characters; its occurrence frequency; the length and 
frequency of the previous word, and whether or not it was a new argument noun. The 
sentence-level variables included two clause-boundary factors (beginning of clause and 
end of clause) and the number of new argument nouns in a sentence. The text level 
variables included beginning of line, end of line, beginning ofparagraph and end of 
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paragraph. Finally, the variables of sentence position and passage type (expository 
passage and narrative passage) were also included in the present study. A constant set 
of independent variables was used in all three experiments. 
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Experiment 1 
Method 
Participants. The participants were 24 undergraduate students from the general 
psychology classes at the Chinese University of Hong Kong. All of them were native 
Chinese speakers, with normal or corrected-to-normal vision. 
Materials. Ten Chinese passages (five narrative and five expository in nature), 
which averaged 134 characters in length and ranged from 125 to 140 characters, were 
used for testing (see Appendix A). All of them were taken from Chinese Readers' 
Digest. The narrative passages were story-like texts, whereas the expository passages 
were on the topics of planets, dolphins, sculptures, metal, and illness. 
Three multiple-choice questions were given after each passage to test the 
participants' understanding of the experimental passages. 
Apparatus. Stimulus presentation and data collection were accomplished with an 
IBM 586 compatible computer. All stimuli were presented on a multiscan color 
monitor using the mouse-controlled moving window technique. An optical mouse was 
linked to the computer to control the presentation of stimuli on the screen. Characters 
were successively presented above line segments on a computer screen. Participants 
viewed each character of the text horizontally from left to right because it is common to 
print Chinese in such a fashion and Hong Kong Chinese undergraduates comprehend 
Chinese text shown on computer displays better from left to right horizontally than from 
right to left vertically (Chen & Chen，1988; Chen & Ho, 1986). All Chinese characters 
were typed in an E-Ten Chinese word processing system and were converted to 
graphical codes and displayed in a graphical format. The experiment was conducted in 
a semi-darkened room to reduce the glare from the computer monitor. 
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Procedure. In the experiment, participants first read two practice passages and 
then eight experimental passages. All of the passages were shown under the single-
character display condition. The order of presentation of each type of passage was 
counterbalanced. Participants were divided into two groups, with 12 participants in 
each group. One group read four narrative passages followed by four expository 
passages, and vice versa for the other group. 
The onset of each experimental passage was initiated by having the subject press 
the SPACEBAR key on the keyboard. Upon doing so, the screen displayed rows of 
"dashes" (i.e. line segments) and punctuation marks that corresponded to the overall 
structural characteristics of the text. The occurrence of each character was controlled 
by moving the mouse horizontally from left to right in front of the monitor. The 
position of the mouse was represented on the computer screen as an arrow pointer. 
When the arrow was pointed under a line segment, the character responding to that 
position was presented above the line. The appearance of a character on a line segment 
resulted in the disappearance of the previous character or punctuation mark in the 
previously indicated location. Participants read only one character at a time. 
Participants were instructed to move the mouse to the starting position at the top 
left hand side of the screen. They proceeded by moving the mouse from left to right, 
reading at their own pace. At the end of a line or page, a horizontal right-to-left retum 
sweep was required to move the mouse to the beginning position. When the last word of 
each page was read, a movement of the mouse to the left would initiate a new page of 
text. 
The participants were individually tested with a session lasting approximately one 
hour. Participants were taught how to operate the mouse in reading first and then were 
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told that the experiment would begin with two practice passages and the remaining eight 
passages would be the actual testing. At the end of each passage presentation, 
participants were required to answer three multiple-choice questions to test their 
comprehension of the passages. In addition, for each participant, the reading time of 
each character in the eight experimental passages was collected as a dependent variable. 
Results 
The mean reading time per character was 601msec (SD 二 185.03). In the 
expository passages and narrative passages, the mean reading time per character were 
640msec (SD = 196.97) and 560msec (SD = 62.93) respectively. Readers spent more 
time reading expository passages than narrative passages [t(1071) 二 7.36 p < .05]. 
Moreover, the mean percentage of correct responses in the multiple-choice questions in 
expository passages was 86% while it was 93% in narrative passages. The high 
percentage of correct responses means all the readers read the passages carefully and 
could comprehend the overall meaning of the passages. (In fact, the same multiple-
choice questions were given to another 20 readers to do. These readers did not read the 
passages in advance and their mean percentages of correct responses were only 12%.) 
The mean character reading time was analyzed with 18 predictor variables 
(character complexity, character frequency, previous character complexity, previous 
character frequency, word frequency, previous word frequency, word length, previous 
word length, new argument noun, beginning of clause, end ofclause, number ofnew 
argument noun in a sentence, beginning ofline, end ofline, beginning ofparagraph, end 
of paragraph, sentence position and passage type) by using the multiple regression. 
Bivariate correlations were run to ensure the independence of the predictor variables and 
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it was found that all the correlations had absolute values of 0.4 or less, except the 
correlation between character frequency and word frequency (r = 0.93) and the 
correlation between previous character frequency and previous word frequency (r = 
0.94). Graesser and Riha (1984) indicated that bivariate correlation with an absolute 
value of 0.8 or higher is a sign of collinearity problem. A high correlation between 
two variables means that the two variables share some common characteristics. 
Putting them together in a regression equation to predict the dependent variable will 
weaken their individual predicted power on the dependent variable, thus affecting the 
accuracy of the results in a regression analysis. In our experiment, character frequency 
and word frequency were found to have high correlation because many single characters, 
in fact, are words. Therefore, high frequency of a character means high frequency of 
its corresponding word. In order to ensure the accuracy of the results in the multiple 
regression, variables of word frequency and previous word frequency were deleted in 
my regression analysis in all three experiments. 
Thus, in this experiment, only 16 predictors (character complexity, character 
frequency, previous character complexity, previous character frequency, word length, 
previous word length, new argument noun, beginning of clause，end of clause, number 
of new argument noun in a sentence, beginning of line, end of line, beginning of 
paragraph, end of paragraph, sentence position and passage type) were entered into the 
regression equation and analyzed with the mean character reading time which was 
obtained from the moving window “C” display technique. The standardized regression 
coefficients of the predictor variables are shown in Table 1 and the R square value was 
0.46 (p< .05). 
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Table 1. Standardized regression coefficients ofthe 16 predictor variables on 





previous complexity 0.05* 
previous frequency -0.07* 
Word Level 
length 0.03 
previous length 0.05 
New argument noun 0.01 
Sentence Level 
beginning of clause 0.001 
end of clause 0.30* 
No ofNew argument nouns 0.09* 
Text Level 
beginning of line -0.02 
end ofline -0.52* 
beginning of paragraph 0.01 
end of paragraph -0.11 * 
sentence position -0.12* 
passage type 0.19* 
* p < .05 
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The set of predicted variables accounted for a significant 46% ofthe variance in the 
average character reading time. Character reading time significantly increased with the 
complexity of previous character, at the end of a clause, with an increase in the number 
of new argument nouns in a sentence, and in reading expository passages, and it 
significantly decreased with an increase in the frequency of the fixated character and its 
previous character, at the end of a line, at the end of a paragraph, and in the sentences 
which were in the later part of the passage. 
Discussion 
Results demonstrated that the mean character reading time in the expository 
passages was higher than in the narrative passages. This was consistent with the 
results done by Haberlandt and Graesser (1989). They manipulated the passage type 
by giving one expository passage and one narrative passage for the participants to read 
under the moving window technique, and they found that expository passages resulted 
in longer reading times because expository passages are generally more difficult to 
comprehend than narrative passages (Kameenui & Camine，1982). Expository 
passages generally consist of many difficult terms which are unfamiliar to the readers. 
Hence, readers spent more reading time in expository passages to interpret the difficult 
terms and comprehend the overall meaning in the passages. 
Moreover, results also indicated that readers spent more time on sentences which 
were in the beginning part of the passages whereas they decreased their character 
reading time in sentences which were in the later part of the passages. Perhaps, 
because readers need to rely on the information in the beginning part ofthe passage to 
comprehend and integrate with the information in the later part of the passage, they 
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spend more reading time on the beginning sentences. 
In addition, results from the regression analysis showed that the frequency of the 
fixated character, number of new argument nouns in a sentence, and text boundaries had 
great impact on character reading time. First of all, participants spent less time on the 
high-frequency characters than on the low-frequency characters. This result is 
consistent with that ofHoosain (1991) who showed that readers' mean reading time for 
low-frequency characters was longer than for high-frequency characters. According to 
Taft (1979), high-frequency characters can be located in the lexicon more quickly than 
low-frequency characters, so high-frequency words are recognized more quickly than 
low-frequency ones. Thus, in our experiment, reading time for high-frequency 
characters was shorter than for low-frequency characters. 
Second, participants' character reading times increased with the number of new 
ideas in a sentence. This result was similar to that ofHaberlandt et aL (1986) and 
Haberlandt and Graesser (1989). They investigated the effects of the number of new 
argument nouns on word reading time and found that word reading time increased with 
the number of new argument nouns. Kintsch, Kozminsky, Streby, McKoon and 
Keenan (1975) also demonstrated a linear relationship between text reading time and the 
number of new arguments in the text. In fact, as reported by Haviland and Clark 
(1974)，new information requires readers to use more cognitive resources than does old 
information. The addition of each new argument imposes a greater burden on the 
readers and increases their maintenance load and processing time (Haberlandt & 
Kennard, 1980; McFarland & Kellas，1974). Therefore, readers increased their reading 
time with an increase in the number of new ideas in sentences. 
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Moreover, results of the regression analysis also indicated that readers paused 
longer at the end of clauses. This result was consistent with the result obtained by 
Chen (1992). As suggested by Haberlandt and Graesser (1989), readers tend to do 
interpretation, intraclause organization and interclause linking at clause boundaries. 
They interrelate words in a clause (Aaronson 8c Scarborough，1977) and link the current 
clause with the previous clause (Green, 1977) in order to form a coherent semantic 
chunk for comprehension, thus producing a longer processing time at the end ofclauses. 
However, readers did not tend to pause at the end of lines. In fact, the last character of 
each line was always in the middle part of a sentence. Therefore, it is unusual for a 
reader to pause in the middle of a sentence to process information and integrate ideas. 
The above analysis demonstrated which factors underlie cognitive processes in 
Chinese reading comprehension when only foveal information ofthe fixated character 
was provided to the readers. In Experiment 2, the moving window “C+2” display 
technique was used in order to study the cognitive processes in Chinese reading 
comprehension when both foveal information and parafoveal information were provided 
to the readers. 
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Experiment 2 
Method 
Participants. The participants were 24 undergraduate students from the general 
psychology classes at the Chinese University ofHong Kong. All of them were native 
Chinese speakers, with normal or corrected-to-normal vision. No one had participated 
in Experiment 1. 
Materials. The ten passages and the corresponding multiple-choice questions of 
Experiment 1 were again utilized. 
Apparatus. The apparatus was identical to that used in Experiment 1. 
Procedure. In Experiment 2，a "C+2" display condition was employed. This 
condition allowed the participants to obtain both the foveal and parafoveal information. 
Each time，the participants could read three characters. The first character was a 
normal and intact character which was composed of illuminated dots with a potential 
24x23 dot matrix. The degraded characters were 50 percent masks of the intact 
character. When the arrow pointer was moved under a line segment, the intact 
character would immediately appear with two degraded characters on its right. 
Participants followed the same procedure as in Experiment 1 to read the passages on the 
screen. 
Again, the presentation of each type of passage was counterbalanced across 
participants. 12 participants read the narrative passages first and then expository 
passages and vice versa for the remaining participants. 
At the end of each passage presentation, participants were required to answer three 
multiple-choice questions to test their comprehension of the passages. For each 
participant, the reading time of each character in the eight experimental passages, was 
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collected as a dependent variable for running the multiple regression. 
Results 
The mean reading time per character was 329msec (SD = 136.9). The mean 
character reading times were 357msec (SD = 146.8) for the expository passages and 
299msec (SD = 119.59) for the narrative passages [t(1071) = 7.19 p < .05]. Mean 
percentage of correct responses in the multiple-choice questions was 88% for the 
expository passages and 94% for the narrative passages. 
Predictor variables were the same as in Experiment 1 and they were entered into 
the regression equation and analyzed with the mean character reading time. 
The standardized regression coefficients of the 16 predictor variables are shown in 
Table 2 and the R square value was 0.61 (p< .05). 
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Table 2. Standardized regression coefficients of the 16 predictor variables on 





previous complexity 0.02 
previous frequency -0.03 
Word Level 
length 0.01 
previous length -0.004 
New argument noun 0.02 
Sentence Level 
beginning of clause -0.04 
end of clause 0.16* 
No ofNew argument noun 0.06* 
Text Layout 
beginning of line 0.47* 
end ofline -0.41* 
beginning of paragraph 0.16 * 
end of paragraph -0.10* 
sentence position -0.15* 
passage type 0.18* 
* p < .05 
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In this experiment, the set of predictors accounted for a significant 61% ofthe 
variance in the average character reading time. Average character reading time 
increased with an increase in the complexity of the fixated character and in the number 
of new concepts in a sentence. Reading time also increased at the end o f a clause, at 
the beginning of a line and at the beginning of a paragraph. Participants spent more 
time reading expository passages and beginning sentences ofthe passage. Also, 
character reading time decreased with an increase in the frequency ofthe fixated 
character, at the beginning of a clause, at the end of a line and at the end of a paragraph. 
Discussion 
As in Experiment 1, readers spent more time on the beginning sentences in order to 
comprehend the content of the whole passages. Also, their mean character reading 
time in expository passages was higher than in narrative passages. As mentioned, in 
expository passages, there were a lot of complex sentences and difficult terms, so 
readers had to spend more time to interpret and process these difficult terms and 
sentences. However, in narrative passages, the content was more story-like, so readers 
found them easy to read and comprehend (Kameenui & Camine，1982). 
Nevertheless, when comparing the overall mean character reading time across eight 
passages in Experiments 1 and 2,1 found that the mean character reading time under the 
moving window "C+2" display technique (329msec) was about half of that under the 
moving window "C" display technique (601msec) [t(2144) = 38.7 p < .05]. This result 
can be explained by the availability of the parafoveal information in the "C+2" display 
condition. Past research indicated that reading time was shorter when words were 
visible in the parafoveal area than when they were masked (Inhoff et al., in press). 
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Tang (1996) also demonstrated that in gerenal，the mean character reading time in the 
"C+2" condition (410msec) was shorter than in the "C" condition (560msec). In fact, 
the "C+2" display condition provides readers an opportunity to process information 
about the fixated character in the foveal area and at the same time，the to-be-fixated 
characters in the parafoveal area. Therefore, readers' word recognition processes are 
facilitated, thus increasing their reading pace in reading comprehension (Inhoff, 1989). 
The R square value in the "C+2" condition (61%) was higher than in the “C，’ 
condition (46%). That means that the predictor variables accounted for more variance 
in the character reading time in the "C+2" display condition than in the "C" display 
condition. More variables were found to be significant in the “C+2” display condition 
than in the “C” display condition. In the "C" display condition, the frequency of the 
fixated character, the number of new argument nouns in a sentence and all the 
boundaries at the end were found to be significant. However, in the "C+2" display 
condition, in addition to these variables, the complexity of the fixated character and 
boundaries at the beginning, "beginning ofline" and "beginning of paragraph" were 
also found to be significant. 
Similar to Experiment 1, readers, under the “C+2，，display condition, spent less 
time with the high-frequency characters because high-frequency characters are easy to 
recognize (Taft, 1979) and require shorter lexical decision latencies (Tan & Peng，1989). 
Furthermore, consistent with Experiment 1，readers decreased their character reading 
times at the ends oflines but increased their character reading time with the number of 
new ideas in a sentence and at the end of clause boundaries where they presumably 
integrate different concepts and information (Haberlandt & Graesser，1989). 
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Nevertheless, in contrast to Experiment 1，readers in Experiment 2 increased their 
character reading time when the fixated character was complex. One explanation, 
perhaps, is that readers in the “C” display condition read the passages slowly, visual 
information, such as the character complexity did not affect readers' processing of the 
texts. Readers in the "C+2" display condition read the passages faster, so visual 
information more heavily affected their cognitive processes in reading comprehension 
and readers increased their character reading time in the high-complexity characters. 
However, in fact, it is surprising that the complexity of the fixated character was found 
to be significant in the "C+2" display condition. Inhoff et al. (in press) indicated that 
parafoveal information could provide readers with advance visuo-spatial cues. That 
means that readers should not need to fixate on a character as long in the "C+2" 
condition in order to process its visual information, such as character complexity. 
Moreover, Tang (1996) also demonstrated that character complexity was not found to be 
significant in the "C+2" display condition. Therefore, further research should be done 
to study the relationship between character complexity and character reading time in 
conditions which provide parafoveal information. 
Furthermore, different from Experiment 1，in Experiment 2，“beginning of 
paragraph" and "beginning of line" were found significantly to affect character reading 
time. Variable of “beginning of line" in Experiment 2 was even different from that in 
Experiment 1 in directionality. This result may be due to the availability ofparafoveal 
information in the "C+2" display condition. Readers paused significantly longer at the 
beginning of a paragraph and line in Experiment 2. It was because information about 
the character at the beginning of a paragraph and at the beginning ofeach line could not 
be obtained from the parafoveal area. Before the character at the beginning of a 
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paragraph and at the beginning of a line, there was not any character. Thus, readers 
had to pause longer at the beginning of a paragraph and line. On the one hand, this 
pause was to process information of the fixated character; on the other hand, it was to 
process information about the to-be-fixated characters. Hence, significant positive 
beginning-of-line effects and significant positive beginning-of-paragraph effects were 
shown. However, readers in the "C" display condition could not process any 
parafoveal information at the beginning of a line or paragraph. Therefore, no 
significant effect of the variables, "beginning ofline" and “beginning of paragraph" 
were found in Experiment 1 • 
In Experiment 3，a more natural technique, the eye-monitoring technique was used. 
This technique was used to study the cognitive processes and reading strategies 
involved in Chinese reading comprehension and to investigate the characteristics of 
Chinese readers' eye movement patterns. 
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Experiment 3 
Method 
Participants. The participants were 69 undergraduate students from the general 
psychology classes at the Chinese University ofHong Kong. All of them were native 
Chinese speakers, with normal or corrected-to-normal vision. No one had participated 
in Experiment 1 or Experiment 2. 
Materials. The ten passages and the corresponding multiple-choice questions 
used in Experiments 1 and 2 were again utilized in this experiment. Moreover, two 
additional passages, one expository passage and one narrative passage, were added in 
the practice trial for the sake of practicing the new experimental technique. Therefore, 
there were a total of four practice passages and eight experimental passages (see 
Appendix B). 
Apparatus. The EyeLink System was used to display the passages and measure 
participants' reading times. This system consists of three main components, a 
headband, an eyelink operator computer, and an eyelink subject computer . The 
headband was fitted onto the heads of the participants. The eye-cameras and head 
camera on the headband were adjusted to measure participants' eye movements. The 
eyelink subject computer was used to display text while the eyelink operator computer 
was used by the experimenter to monitor participants' eye movement during the 
experiment. Ajoy-pad connected to the computer was used by participants to control 
the start and the end of each passage's presentation. 
Procedure. In the experiment, participants first read four practice passages to 
ensure they were familiar with the environment and the experimental procedure. Then, 
they read eight experimental passages. The order of presentation of each type of 
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passage was counterbalanced. Similar to Experiments 1 and 2, participants were 
divided into two groups, one group with 34 participants and 35 participants in another 
group. One of the group read four narrative passages first, followed by four expository 
passages and vice versa for the other group. 
Before starting the experiment, participants were taught how to press the buttons 
on the joy-pad during the experiment first and then were told that the experiment would 
begin with four practice passages and the remaining eight passages would be the actual 
testing. After that, participants were asked to wear the headband. The left eye was 
chosen to be the target eye for measuring eye movement patterns because one eye was 
accurate enough for collecting data. The left eye-camera and head camera on the 
headband were adjusted and focused until the image of the eye was clearly displayed 
and centered on the computer. This was followed by a calibration test. During the 
calibration test, participants were requested to fixate on a dot which jumped from one 
position to another position on the computer screen. When the dot jumped to one 
position, participants had to fixate on the dot on that position. After the calibration test, 
there was a validation test in which the procedure was the same as in the calibration test. 
Participants' dot fixation position in the validation test needed to be as close as the dot 
fixation position in the calibration test, otherwise; the participants had to do the tests 
again. Both ofthe tests were designed to make sure the eyes of the participants were 
stable and focused enough for the experiment. The experiment was started only after 
the participants performed well in the calibration and validation tests. 
The onset of the experiment was initiated by asking the participants to fixate on the 
dot on the left top comer of the screen which indicated the position ofthe first character 
ofthe passage. After pressing the start button on the joy-pad, the entire passage was 
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shown on the screen. The end button was pressed after finishing the reading and then 
the passage disappeared on the screen. Each fixation of the participants in reading was 
recorded for analysis. 
At the end of each passage presentation, participants were required to answer three 
multiple-choice questions to test their understanding of the passages. 
Results and Discussion 
1. Multiple Regression Analysis 
Gaze duration was used to compare the character reading time in the moving 
window technique because gaze duration is the most similar to character reading time. 
In the moving window technique, participants cannot re-read the characters. Character 
reading time is the total amount of time readers spend on the character before the mouse 
moved on. Similarly, gaze duration does not take later fixations, but only the first 
fixations and refixations into account. It is the total amount oftime spent on the 
character before the eyes move on. 
In the present experiment, the average gaze duration (summation to the duration of 
the first fixations and refixations and divided by the total number of the first fixations 
and refixations) was 253msec (SD = 46.1). Similar findings were obtained in the 
studies ofInhoffand Liu (1998) with Chinese materials (245msec) and Just and 
Carpenter (1980) with English materials (239msec). 
The mean gaze duration was also analyzed seperately for within-clause characters 
and for boundary characters (beginning-of-clause and end-of-clause characters). 
Results show that the mean gaze durations were 251msec (SD 二 43) for within-clause 
characters and 259msec (SD 二 56) for boundary characters. When compared with the 
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findings done by Maligano et al. (1993) with English materials, they found that the 
mean gaze durations were 180msec (SD = 67) for within-clause words and 
173msec( SD = 56) for boundary words. Results clearly demonstrates that although 
the mean gaze durations for within-clause characters and boundary characters in the 
present study were longer than those found by Maligona et al. (1993)，the value of the 
standard deviation in the present study was about the same as in Maligano et al.，s study 
(1993). That means the variation of the gaze duration of the participants in the present 
study was similar to that of the participants in Maligano et al.，s study (1993). 
The average gaze durations were 266msec (SD 二 48.05) in expository passages and 
240msec (SD = 40) in narrative passages. The mean percentages of correct responses 
in the multiple-choice questions in the expository passages and narrative passages were 
86% and 90% respectively. 
Consistent with Experiments 1 and 2, readers, under this eye-monitoring technique, 
spent more time reading expository passages than narrative passages [t(1071) = 9.82 p 
< .05]. However, when comparing the average gaze duration in the eye-monitoring 
technique with the mean character reading time in the “C，，display technique and the 
"C+2" display technique, I found that the reading time in the eye-monitoring technique 
and the "C+2" display technique were almost half of that in the “C” display technique. 
The average character reading time for the moving window "C" display technique, 
moving window "C+2" display technique and the average gaze duration in the eye-
monitoring technique are demonstrated in Figure 1. 
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Figure I. Average character reading time for the “C，，display technique, the 
“C+2，，display technique and the eye-raonitoring techqniue. 
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Reading time in the three conditions were significantly different [F(2, 3216)= 
1944 p < .05]. It was found that character reading time in the eye-monitoring 
technique was shorter than in the moving window technique (both the “C” display 
condition and "C+2" display condition), and reading time in the "C" display condition 
was the slowest. 
Results indicated that parafoveal information could help to facilitate readers' 
reading pace in comprehension. Without the preview of the to-be-fixated characters， 
mean character reading time for the “C,，display condition was the longest. Although 
parafoveal information was provided in both the eye-monitoring technique and "C+2" 
display technique, with the entire passage instead of limited characters shown on the 
computer screen, reading time for the eye-monitoring technique was shorter than for the 
"C+2" display condition. 
Sixteen variables (character complexity, character frequency, previous character 
complexity, previous character frequency, word length, previous word length, new 
argument noun, beginning of clause, end of clause, number ofnew argument noun in a 
sentence, beginning of line, end of line, beginning of paragraph, end ofparagraph, 
sentence position and passage type) were used to predict the gaze duration by using the 
multiple regression. 
The standardized regression coefficients of the 16 predictor variables are illustrated 
in Table 3 and the R square value was 0.28 Qp < .05). 
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Table 3 Standardized regression coefficients ofthe 16 predictor variables on 





previous complexity -0.04 
previous frequency -0.06* 
Word Level 
length -0.01 
previous length -0.05 
New argument noun 0.03 
Sentence Level 
beginning of clause 0.12* 
end of clause -0.08* 
No ofNew argument noun -0.03 
Text Layout 
beginning of line 0.16 * 
end of line -0.16* 
beginning of paragraph 0.08* 
end of paragraph 0.11 * 
sentence position -0.07* 
passage type 0.26* 
* p< .05 
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Results demonstrated that the set of predictor variables significantly accounted for 
28% ofthe variance in the gaze duration. Gaze duration increased with the complexity 
of character, at the beginning of a clause, at the beginning of a line，at the beginning o f a 
paragraph and at the end of a paragraph. Also, participants spent more time on 
sentences which were in the later part of a passage. Gaze duration decreased with the 
frequency of the fixated character and its previous character, at the end o fa clause and 
at the end of a line. 
Consistent with Experiment 2，character frequency and character complexity were 
found to be significantly associated with the gaze duration. Yang and McConkie (in 
press) claimed that the more complex characters were, the more difficult they were to 
process. In their study, gaze duration increased with an increase in the complexity of 
characters. Moreover, as mentioned, high-frequency characters can be located in the 
lexicon and recognized more quickly (Taft, 1979). Therefore, in the present study, the 
gaze duration increased with character complexity but decreased with an increase in 
character frequency. 
In addition, all the text boundaries were found to be significant. “Beginning of 
clause", "beginning ofline，，，"beginning of paragraph", “end of clause", “end ofline" 
and “end ofparagraph" were found to have impact on gaze duration. Similar to 
Experiment 2，readers tended to pause at the beginning of a line and at the beginning of 
a paragraph where they processed information of the fixated character and the to-be-
fixated characters. Yet, they did not pause very long at the end of a line because, as 
mentioned, they would not stop in the middle of a sentence to integrate different ideas. 
However, in contrast to Experiments 1 and 2, readers increased their gaze duration 
at the beginning ofaclause and at the end of a paragraph but decreased their gaze 
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duration at the end of a clause. Maligano et al. (1993) compared the reading patterns 
under the key-pressing moving window technique and eye-monitoring technique and 
found that in the moving window technique, readers tended to press the key quickly and 
wait until the end of a clause to process the previous words. Word reading time 
increased at the end of a clause. But in the eye-monitoring technique, readers did not 
pause long at the end of a clause, instead, they processed ideas once they encountered 
them, so word reading time increased in within-clause words. A similar result was 
found in the present study. In the moving window technique, a positive end-of-clause 
effect was shown, but in the eye-monitoring technique, a negative end-of-clause effect 
was found. It seems that in the former condition, readers tended to move the mouse to 
the end of a clause and stop there to process information because it is more convenient 
for the readers to move the mouse first and then process the ideas. Yet, in the latter 
condition, readers did not need to operate a tool (moving mouse), so they did not have 
the tendency to pause at the end of a clause. 
Moreover, in the moving window technique, readers did not tend to pause long at 
the end of a paragraph. When readers arrived at the end of the passage, they quickly 
moved the mouse to pass through the last character of the paragraph and finish their 
reading because in addition to the last character of the paragraph, readers did not see any 
character, so they could not integrate the information of the last character with the 
previous ideas. However, in the eye-monitoring technique, readers tended to pause 
long at the last character ofthe paragraph because when they fixated on the last 
character, the entire passage was still shown on the screen. Readers could collect 
information from the parafoveal area in their left-side perceptual span and integrate the 
information with the overall meaning in the text. Results seemed to imply that readers 
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employed different reading strategies in the moving window technique and eye-
monitoring technique. 
2. Characteristics of eve movement patterns 
Fixation Duration 
The average fixation duration (the sum of the duration of each fixation divided by 
the total number of fixations) during the reading of Chinese text was 231msec (SD = 
121.96). It was a bit shorter than the fixation duration found by Sun et al. (1985) 
(260msec) and by Yang and McConkie (in press) (248msec) but longer than for Inhoff 
and Liu (1998) (190msec). However, when compared with studies using English 
materials, Chinese readers had a shorter average fixation duration. Just and Carpenter 
(1980) and Sun et al. (1985) found that English readers' average fixation duration was 
250msec. 
The distribution ofall fixation duration of 69 participants across eight experimental 
passages in demonstrated in Figure 2. It indicates that most of the participants fixated 
on a character for about 150msec to 180msec. 
A similar frequency distribution of the fixation duration ofEnglish readers has 
been done by Rayner and Pollatsek (1989) and they found that most of the English 
readers fixated on words for about 200msec to 250msec. English readers have longer 
fixation duration than Chinese readers, perhaps because the tasks required the 
participants to do were different in different experiments. For example, in the study of 
Just and Carpenter (1980)，participants were asked to recall the passages while in the 
present study, participants were required to do the multiple-choice questions. However, 
it maybe also because English readers have to process a lot ofinformation in each 
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fixation, including word length, word spacing, word form etc. Yet this information is 
limited for the Chinese readers, so they do not have to process those kinds of 
information in each fixation, and they have a shorter average fixation duration than 
English readers. 
The distribution of all first fixation durations across the eight passages is shown in 
Figure 3. Readers，average first fixation duration (summation to the duration ofeach 
first fixation duration divided by the total number of first fixations) was 231msec (SD = 
115.9). 
Among all the fixations, 70% were first fixations, 9% were refixations and 21% 
were later fixations. Because a large proportion of fixations were first fixations, the 
average first fixation duration and average fixation duration was nearly the same. 
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Figure2. Distribution of all fixation duration across eight passages. 
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Saccade Size 
During Chinese reading comprehension, most of the saccades were progressive 
(80.4%); and only 19.4% were regressive. This result was consistent with the finding 
ofYang and McConkie (in press) that Chinese readers' regression was 18.4% but in 
contrast to the finding ofInhoffet al. (in press) that Chinese readers' regression was 4%. 
Rayner and Pollatsek (1989) studied English readers' saccade size and found that 15%-
20% of their saccades were regressive. 
In the present study, readers' average saccade size was found to be 2.7 characters. 
Average progressive saccade size was 2.5 characters, and average regressive saccade 
size was 3.2 characters. Similarly, Sun et al. (1985) and Inhoff et al. (in press) 
demonstrated that Chinese average progressive saccade sizes were 2 characters and 2.6 
characters, respectively. 
The distribution of all saccade sizes, including progressive and regressive saccades 
across the eight passages is demonstrated in Figure 4. The most common saccade size 
was a one-character. When compared with English readers, Chinese readers' saccade 
size is smaller. Rayner and Pollatsek (1989) indicated that English readers' average 
saccade size was 7-9 characters while Sun et al. (1985) showed that their progressive 
saccade size was 1.8 words. 
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Figure 4. Distribution of all saccade sizes across eight passages. 
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Chinese readers have a smaller saccade size because the informational density of 
each character in Chinese is very high (Hoosain, 1991). Chinese readers make smaller 
saccades in order to process the information of each character. Furthermore, Chinese 
readers have a smaller right-side perceptual span than English readers. Inhoff and Liu 
(1998) indicated that Chinese readers' effective range of vision is 3 characters to the 
right ofafixation while Tang (1996) demonstrated that it was 2 characters to the right of 
a fixation. Yet, English readers' effective range of vision is 15 characters to the right 
of a fixation (Inhoff & Liu，1998). Large right-side perceptual span of English readers 
provides them clear spatial-visual cues, such as word length, word spacing etc. (Inhoff 
et al.，in press). However, because of the small right-side perceptual span, Chinese 
readers have unclear spatial-visual cues, so they cannotjump too far away from the 
fixated character. 
Saccade size was also analyzed separately in the narrative passages and expository 
passages. In the narrative passages，the average saccade size was 2.7 characters. 
Average progressive saccade size was 2.6 characters and average regressive saccade size 
was 3.2 characters. The distribution of all saccade sizes in the narrative passages is 
shown in Figure 5. Most of the readers had saccade sizes of two characters. 
In the expository passages, the average saccade size was 2.6 characters. Average 
progressive saccade size was 2.5 characters while average regressive saccade size was 
3.3 characters. The distribution of all saccade sizes in the expository passages is 
shown in Figure 6. Most of the readers had saccade size of one-character. 
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Results indicated that when reading narrative passages, readers had larger saccade 
sizes than reading expository passages because in the expository passages, there were a 
lot ofdifficult terms to process, so readers had to make small saccades and read the 
passage from character to character. Hence, passage type affects readers' saccade size. 
As supported by Peng et al. (1983)，difficult text resulted in a large saccade size. 
Skipping Rate 
A partial correlation was done to correlate five factors (word length, word 
frequency, word type, character complexity and character frequency) with the 
participants' skipping rate for each character. Skipping is one ofthe common features 
in reading. By analyzing the factors that determine readers' skipping patterns, we can 
know more about their reading strategies in Chinese reading comprehension. Results 
show that the participants' average skipping rate was 38% and the correlation of 
skipping rate with the word type, word frequency, word length, character complexity 
and character frequency were -0.13 (p < .05)，0.08 (p < .05)，-0.02 (p 二 0.4)，-0.26 (jp 
< .05) and 0.22 (p < .05) respectively. 
Besides word length, all of the other four factors were significantly correlated with 
the participants' skipping rate. Readers tended to skip function words, words with 
high frequency, characters with low complexity, and characters with high frequency 
because function words, high-frequency characters/words and low-complexity 
characters are commonly used and require less cognitive load to process (Taft, 1979; 
Yeh & Liu, 1972). Hence, readers can process these characters or words in the 
parafoveal area and skip them without fixating on them during reading. And among 
the four factors，character complexity had the strongest correlation with the skipping 
- ^ w. 
56 
Paradigms in comprehension 
rate. This seems to imply that visual information is the most important factor that 
determines one's skipping rate. The word length does not have any effect on readers, 
skipping rate, perhaps because Chinese word boundaries are fuzzy (Hoosain, 1991). 
Chinese readers cannot obtain clear information about the length ofwords in reading 
comprehension, so it is not a crucial factor that determines their skipping pattems. 
Contrary to the findings done with English materials，English readers，skipping 
rate was strongly affected by word length (Just and Carpenter, 1980). Readers tended 
to skip the long words. In the English language, word boundaries are clear, so word 
length is an important factor that determines readers' reading pattems. 
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General Discussion 
The moving-window, single-character display technique, moving window "C+2" 
display technique and eye-monitoring technique were used in the present study. By 
analyzing results from the three techniques, theoretically, clear and convergent 
conclusions about cognitive processes in Chinese reading comprehension has been 
obtained. Methodologically, it has demonstrated that different paradigms are sensitive 
to different levels of information in reading comprehension. 
(1) Cognitive processes in Chinese reading comprehension 
To integrate the results from three multiple regression analysis, as predicted, in 
the first place, character-level cues are important in Chinese reading comprehension. 
Character frequency was found to be significant in all three experiments while character 
complexity was found to be significant in Experiments 2 and 3. Character reading 
time was strongly affected by the frequency and complexity of the fixated character. 
When the fixated character was complex or seldom used, character reading time ofthat 
character increased. Readers are also sensitive to some word-level information, such 
as the new argument nouns in reading comprehension. The results support the idea 
that Chinese characters are the basic perceptual units while Chinese words are the 
linguistic units in reading comprehension (Chen, 1996). 
Second, Chinese readers pay a lot of attention to the sentence-level and text-level 
variables in Chinese reading comprehension, such as the number of new argument 
nouns in a sentence and physical boundaries. In the present study, readers' character 
reading time increased with an increase in the number of new argument nouns in a 
sentence. As suggested by Haberlandt and Graesser (1989)，the addition of new 
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information increased readers' cognitive burden, thus increasing their processing time. 
Moreover, readers relied heavily on text boundaries to process and integrate information 
(Chen, 1992). "Beginning of clause", “end of clause", "beginning of line”，"end of 
line", "beginning of paragraph" and “end of paragraph" were all important in Chinese 
I 
reading comprehension. Particularly, readers tended to pause at the end of a clause, 
line or paragraph to integrate and process text information. 
In addition, Chinese readers rely on contextual information in reading 
comprehension. Results from three regression analyses demonstrated that readers 
spent more time in reading expository passages than narrative passages. It seems that, 
in the expository passages, there are a lot of difficult and technical terms and complex 
sentences which complicate readers' recognition and processing of each character as 
well as their understanding of the entire passage. Therefore, readers have to spend 
relatively more time on expository passages than on narrative passages. 
In order to obtain information on participants' reading patterns in comprehension, 
particularly, their reading patterns in the expository passages and narrative passages, 
average character reading times in sentences were analyzed. 
Figure 7 shows the average character reading times in the first nine sentences 
across eight passages (the maximum number of sentences in one of the eight passages 
was nine, so we took the mean of character reading times for the first nine sentences in 
every passage). 
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Figure 7. Average character reading time in sentences for the “C，，display 
technique, the “C+2，，display technique and the eye-monitoring technique. 
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T-tests were done in order to find out whether the character reading times at the 
beginnings ofthe passages were different from those at the ends of the passages. So, 
the mean character reading time in the first two sentences of the eight passages was 
compared with the mean character reading time in the last two sentences of the eight 
passages. 
It was found that character reading time at the beginning of the passages was 
different from at the end of the passages [t(l 114) = 6.47 p < .05]. It implies that 
readers spent more time and attention at the beginnings of the passages perhaps because 
information at the beginning of the passages is important in that it helps to process 
information in the later part of the passages. 
Figure 8 shows the average character reading times in the first 12 sentences across 
four narrative passages (Similarly, the maximum number of sentences in one of the four 
passages was twelve, so we took the mean character reading time of the first twelve 
sentences in every narrative passage). One-way ANOVA was done to compare the 
mean character reading time of the first two sentences at the beginning of the four 
narrative passages, the mean character reading time of the two sentences in the middle 
part of the narrative passages and the mean character reading time of the last two 
sentences at the end of the narrative passages. 
It was found that the character reading time at the beginning of the passages, in 
the middle part of the passages and at the end of the passages were different [F(2, 702)= 
8.35 p < .05]. It suggests that readers' allocation of attention in the narrative passages 
varied. In fact, readers' allocation of reading time and attention in the narrative 
passages depends on the information of the sentences. When the information of that 
sentence is crucial for the understanding of the whole plot or is the turning point of the 
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whole story, they spend more time on it. 
One-way ANOVA was also done for the expository passages. Similarly, the 
mean character reading time of the first two sentences at the beginning of the four 
expository passages, the mean character reading time of the two sentences in the middle 
part of the expository passages and the mean character reading time of the last two 
sentences at the end of the expository passages were compared. Although results 
indicated that character reading time at the beginning of the four expository passages, in 
the middle part of the passages and at the end of the passages were different [F(2, 915)= 
13.04 p < .05], by looking at the three curves in Figure 9，readers' allocation of their 
attention and time in the expository passages were more even than in the narrative 
passages. This reveals that every part of the expository passages is important. 
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Figure 8. Average character reading time in sentences for the “C，，display 
technique, the “C+2，，display technique and the eye-monitoring technique in 
narrative passages. 
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(2) Paradigms in Chinese reading comprehension 
In Experiment 1，when the moving window single-character display technique 
was used, the mean character reading time was the slowest (601msec). In its multiple 
regression analysis, the character frequency and ends ofboundaries were found to be 
significant predictors of reading time. In Experiment 2，when the moving window 
multiple-character display technique was used, mean character reading time (329mesc) 
was about half of that in Experiment 1. In its multiple regression analysis, the 
character frequency, character complexity, ends ofboundaries and beginnings of 
boundaries were found to be significant. In Experiment 3，when the eye-monitoring 
technique was used, similar mean character reading time (253mesc) and multiple 
regression patterns as in Experiment 2 were found. The character frequency, character 
complexity, ends ofboundaries and beginnings ofboundaries were found to be 
significant. The different reading pattem found in the "C" display technique perhaps 
was due to the different information provided in this condition. The "C" display 
condition only provides foveal information of the fixated character but the "C+2" 
display technique and the eye-monitoring technique provide both foveal and parafoveal 
information. 
When comparing the reading pattems, particularly, in the moving window 
technique (Experiments 1 and 2) and eye-monitoring technique (Experiment 3)，it was 
found that readers in the former condition tended to pause at the end of a clause while 
readers in the latter condition did not. Moreover, readers in the eye-monitoring 
technique tended to pause at the end of a paragraph but readers in the moving window 
technique did not. It seems to imply that readers employed different reading strategies 
in these two techniques. 
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The above analysis clearly demonstrates that different techniques are sensitive to 
different levels of information, and readers, in different techniques, have different 
reading patterns. The moving-window, single-character display technique reflects the 
foveal information of the fixated character and is sensitive to the frequency of characters 
and information at the ends ofboundaries. With the availability of the parafoveal 
information, the moving window multiple-character display technique and eye-
monitoring technique are sensitive to the frequency and complexity of characters as well 
as information at the beginnings and ends ofboundaries. 
Further research 
In addition to the different information provided and different reading strategies 
employed in the "C" display technique, “C+2” display technique and eye-monitoring 
technique, there should be other factors that contribute to the different reading pattems 
in these three techniques. It is because the set of predicted variables accounted for 
most of the variance in the character reading time in the “C+2” display technique but the 
least in the eye-monitoring technique. In fact, in the eye-monitoring technique, readers 
are allowed to skip words and to re-read words. Skipping and regression are common 
features in reading. Perhaps, these are the factors that account for the different reading 
pattems in the three techniques but these factors were not taken into account in the 
present study. Therefore, further research should be done to investigate this question. 
Moreover, results in the above multiple regression analysis demonstrated that 
readers employed different reading strategies in the moving window technique and eye-
monitoring technique. Readers in the moving window technique tended to pause at the 
end of clauses while readers in the eye-monitoring technique did not. However, 
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different from the study ofMaligano et al. (1993)，in the present study, the mouse-
controlled moving window technique was used, and within-clause words, such as a new 
argument noun, were not found to be significant in the eye-monitoring condition. 
Therefore, further research should be conducted to investigate more about the different 
reading strategies involved in the moving window technique and eye-monitoring 
technique. 
In addition, results from the three multiple regression analyses clearly showed that 
passage type had significant impact on readers，average character reading time. 
Nevertheless, when separate multiple regression analyses were done to analyze the 15 
predictor variables with the mean character reading times in the narrative and expository 
passages for the single-character display technique, the multiple-character display 
technique and the eye-monitoring technique, similar regression patterns were found in 
both kinds ofpassages. The standardized regression coefficients of the predictor 
variables for the single-character display technique in the narrative and expository 
passages are shown in Tables 4 (the R square value was 0.39，p< .05) and 5 (the R 
square value was 0.49，p< .05), respectively. The standardized regression coefficients 
of the predictor variables for the multiple-character display technique in the narrative 
and expository passages are demonstrated in Tables 6 (the R square value was 0.56， 
p< .05) and 7 (the R square value was 0.62，p< .05), respectively. Moreover, the 
standardized regression coefficients of the predictor variables for the eye-monitoring 
technique in the narrative and expository passages are shown in Tables 8 (the R square 
value was 0.23，p< .05) and 9 (the R square value was 0.27，p< .05)，respectively. 
Similar regression patterns were found in the narrative and expository passages, perhaps, 
because the 15 predictor variables in the present analysis are not significantly related 
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and sensitive to the passage type. Therefore, other variables should be included in 
further research in order to explore the question of how different types of passages 
affect readers' cognitive processes in reading. 
Most importantly, the variance in character reading time accounted for by the set of 
predicted variables in all the three techniques was not very high. It was only 46% in 
the moving window single-character display technique; 61% in the moving window 
"C+2" display technique; and 28% in the eye-monitoring technique. This seems to 
imply that investigating cognitive processes involved in Chinese reading comprehension 
by analyzing variables at the character level，word level, sentence level, and text level 
with character reading times may not be sufficient. Analyzing variables in a text with 
character reading time seems to be one of the methods to investigate the cognitive 
processes in Chinese reading comprehension, other methods should be used to study the 
same line ofresearch; for example, naming tasks, lexical analysis, sentence verification 
tasks and so on in the future. 
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Tabk 4. Standardized regression coefficients of the 15 predictor variables on 




complexity Q Q| 
frequency -0.09* 
previous complexity 0 13* 
previous frequency _0.05 
Word Level 
length 0.05 
previous length 0 07 
New argument noun _• Q j 
Sentence Level 
beginning of clause 0 02 
end of clause Q 7Q* 
No ofNew argument nouns 0.11 * 
Text Level 
beginning of line _0.06 
end of line -0.54* 
beginning of paragraph o . 0 4 
end ofparagraph -0.09* 
sentence position _0 12* 
* p < .05 
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Table 5. Standardized regression coefficients of the 15 predictor variables on 






previous complexity 0.0004 
previous frequency , -0.08* 
Word Level 
length 0.09 
previous length 0.03 
New argument noun 0.02 
Sentence Level 
beginning of clause -0.01 
end of clause 0.40* 
No ofNew argument nouns 0.08* 
Text Level 
beginning of line 0.001 
end ofline -0.53* 
beginning of paragraph -0.03 
end of paragraph -0.15* 
sentence position -0.12* 
* p < .05 
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Table 6. Standardized regression coefficients of the 15 predictor variables on 






previous complexity 0.03 
previous frequency -0.01 
Word Level 
length 0.03 
previous length -0.01 
New argument noun 0.01 
Sentence Level 
beginning of clause -0.04 
end of clause 0.17* 
No of New argument nouns 0.12 * 
Text Level 
beginning of line 0.43* 
end of line -0.46* 
beginning of paragraph 0.15 * 
end of paragraph -0.10* 
sentence position -0.13 * 
* p < .05 
• ^ • 
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丁遍 7. Standardized regression coefficients of the 15 predictor variables on 






previous complexity 0 02 
previous frequency _o.04 
Word Level 
length -0.01 
previous length _ o . 0 2 
New argument noun 0 03 
Sentence Level 
beginning of clause _0.03 
end ofclause 0 17* 
No ofNew argument nouns 0.004 
Text Level 
beginning of line 0.53* 
end of line -0.41* 
beginning of paragraph 0.14* 
end of paragraph _0.11 * 
sentence position _0.20* 
* p < .05 
" ^ • 
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Table 8. Standardized regression coefficients of the 15 predictor variables on 





previous complexity -0.02 
previous frequency -0.13* 
Word Level 
length -0.01 
previous length -0.03 
New argument noun -0.01 
Sentence Level 
beginning of clause 0.03 
end of clause -0.12* 
No ofNew argument nouns -0.01 
Text Level 
beginning of line 0.18 * 
end of line -0.22* 
beginning of paragraph 0.08 
end of paragraph -0.12* 
sentence position 0.02 
* p < .05 
" ^ • 
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Table 9. Standardized regression coefficients of the 15 predictor variables on 





previous complexity -0.06 
previous frequency -0.0004 
Word Level 
length -0.02 
previous length -0.06 
New argument noun 0.05 
Sentence Level 
beginning of clause 0.21 * 
end of clause -0.04 
No ofNew argument nouns -0.06 
Text Level 
beginning of line 0.14 * 
end of line -0.11* 
beginning of paragraph -0.03 
end of paragraph 0.14* 
sentence position -0.14* 
* p < .05 
- ^ • 
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Conclusion 
The present study has made both theoretical and methodological contributions to 
Chinese reading comprehension research. Theoretically, it gave us a clear picture of 
cognitive processes in Chinese reading comprehension. Results demonstrated that 
character-level cues, text boundaries and contextual information play important roles in 
our processing of the Chinese language. Moreover, the present study provides us with 
information about Chinese readers' eye movement characteristics such as fixation 
duration, saccade size and skipping patterns. 
Methodologically, the present study reflected the levels of information each of the 
techniques (the moving-window, single-character display technique, the moving-
window, multiple-character display technique and the eye-monitoring technique) is 
sensitive to in Chinese reading comprehension. 
Most importantly, the present study indicates that investigating cognitive processes 
in Chinese reading comprehension by only analyzing character reading time is not 
adequate and suggests that other methods, for example, naming tasks，and lexical 
analysis should be used in this line of research in the future. 
" ^ , 
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^ r a r r a c i v e 9assacas 
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左我們住的帝鎮‘只有妄丨行一家 
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^ ^ ?€^^^^小面呈 5 £ ^ ^ [的 
• � m m ^ M m m m n m i m 
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m ^ M M S i m m ^ ’ 言行 + 
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'^rarra.二 i - / e 9assaces 
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Sjcpasluary 9assaqas 
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訖項海练是身#小而呈荒達登药 
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